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Project Introduction

I propose an experiment to study two-phase flow boiling in microgravity.
Obtaining a fundamental understanding of the nature of flow boiling fluid
mechanics and heat transfer in space environments will allow more compact
and efficient heat exchangers to be used in space. The experiment will be
conducted using high-speed CCD cameras to record HFE 7100 flowing through
a transparent sapphire tube test section. The inner wall of the tube will be
lined with a transparent conducting polymer film that can be electrically
heated. Quantum dots will be dispersed along the bottom half of the polymer
film. Quantum dots fluoresce when excited with blue or UV light, and the
intensity of their emission decreases with increasing temperature. The goal of
this experiment is to track the intensity changes of the quantum dots with the
CCD cameras in order to obtain a temperature distribution along the inner wall
of the test section while the polymer film is heating the fluid. This temperature
data can be used to obtain values for local heat transfer for the test section.
Ground-based experiments will be tested first in order to confirm the validity
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The resulting data from this experiment will help develop more accurate

correlations for space-based heat exchangers, allowing spacecraft to distribute

heat and power more consistently.
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2
Current: 2
Estimated End: 3

1 WwARR 4 5 6 7 8 9
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Technology Areas
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e TX14 Thermal Management
Systems
- TX14.2 Thermal Control
Components and Systems
- TX14.2.8 Measurement
and Control

Target Destinations
The Sun, Earth, The Moon
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